The arsenite chloride Ce 3 OCl[AsO 3 ] 2 was synthesized in the form of colorless crystals from arsenic and cerium dioxide in a NaCl / KCl flux at 850 • C. Ce 3 OCl[AsO 3 ] 2 crystallizes with the noncentrosymmetric tetragonal Gd 3 OCl[AsO 3 ] 2 type, space group P4 2 nm. The structure was refined from single crystal diffractometer data: a = 12.8590(6), c = 5.5627(3)Å, wR2 = 0.0429, 1463 F 2 values, and 65 variables. The structure is built up from chains of trans edge-sharing OCe 4/2 tetrahedra. The [AsO 3 ] 3− units coordinate to these chains via the oxygen atoms. Their lone-pairs point all to a common channel. Formation of the non-centrosymmetric superstructure is most likely driven by geometrical constraints and is discussed on the basis of a group-subgroup scheme.
Introduction
Eutectic salt flux systems [1, 2] are a useful preparative tool in solid-state chemistry to (i) offer mild synthesis conditions at comparatively low reaction temperatures, and to (ii) provide a solvent which favors the growth of single crystals for structure determination and property investigations. We have repeatedly used these fluxes for the growth of RETPnO (RE = rare earth element; T = late transition metal; Pn = P, As, Sb) pnictide oxide crystals with the tetragonal ZrCuSiAs-or rhombohedral NdZnPO-type structures [3 -9] , in order to investigate the optical and magnetic properties of these fascinating materials.
Compared to tin flux syntheses, as realized for the phosphide oxides CeT PO (T = Fe, Ru, Os) [10, 11] , the halide fluxes often lead to side reactions, incorporating the halide from the flux. While large single crystals have been obtained for the series of phosphide oxides REZnPO [5, 6] and arsenide oxides REZnAsO [9] , the salt flux synthesis of PrRuAsO in alumina crucibles revealed the side product Pr 5 O 4 Cl[AsO 3 ] 2 [12] . Recent attempts to obtain ZrCuSiAs-type materials with trivalent europium via NaCl / KCl fluxes gave well shaped crystals of the apatite Eu 5 In the subcell refinement the chlorine site was refined with a split position and half occupancy on the 8 j site.
Experimental Section

Synthesis
The title compound was prepared by solid state reaction from a mixture of arsenic (Sigma-Aldrich, 99.999 %), cerium dioxide (Chempur, > 99.99 %) and a NaCl (Merck, > 99.5 %) / KCl (Chempur, 99.9 %) salt flux (1 : 1 molar ratio) with a 4 : 1 : 34 molar ratio, respectively. The arsenic was purified by fractional sublimation [9] under vacuum prior to use. The mixture was put in a silica tube which was sealed under vacuum. The tube was heated at 500 • C for 6 h and at 850 • C for 72 h. By decreasing the temperature at a rate of 10 • C/h to r. t. we obtained colorless crystals of 
EDX data
Semiquantitative EDX analyses of different single crystals including the one investigated on the diffractometer (Fig. 1) were carried out with a Leica 420i scanning electron microscope using CeO 2 , InAs and KCl as standards. The experimentally observed compositions were close to the ideal one. No impurity elements heavier than sodium (detection limit of the instrument) were observed.
X-Ray diffraction
The polycrystalline sample was characterized by a Guinier pattern (imaging plate detector, Fujifilm BAS-1800) with CuK α1 radiation and α-quartz the size and the sharpness of the diffraction spots by Laue photographs on a Buerger camera (using white Mo radiation). The data collection was carried out on a Stoe IPDS II diffractometer using MoK α radiation. Data processing and first refinements were performed with the JANA2006 program package [16] . A Gaussian-type absorption correction was applied, and the shape of the crystal was determined with the video microscope of the Stoe CCD. Details about data collection and refinement are summarized in Table 1 .
Structure refinement
Careful examination of the Ce 3 O[AsO 3 ] 2 Cl data set revealed a primitive tetragonal unit cell with high Laue symmetry and extinction conditions (00l only observed for l = 2n, h00 only for h = 2n) leading to the space groups P4 2 /mnm and P4 2 nm, of which the non-centrosymmetric group was found to be correct during structure refinement. Nevertheless, the structure was first solved in the centro-symmetric group P4 2 /mnm. Most of the atomic positions were located using the superflip program implemented in the JANA2006 package [16] . [14] . The structure was then refined with SHELXL-97 [17] (fullmatrix least-squares on F 2 ) with anisotropic atomic displacement parameters (APDs) for all atoms. The 4g chlorine site showed a very large U 33 parameter, and subsequently this site was refined with a split position x x z instead of x x 1/2, and with an isotropic displacement parameter, leading to the parameters listed in Table 1 . The residuals of this centrosymmetric refinement were enhanced and also the residual electron densities were not satisfactory. These parameters and the split position for the chlorine site were a strong hint for superstructure formation upon loss of inversion symmetry, similar to Gd 3 OCl[AsO 3 ] 2 [14] . Subsequently we precalculated the sites for the noncentrosymmetric space group P4 2 nm and refined the structure again. Now we gained free z parameters and an additional oxygen site through splitting of the 16k site in the superstructure (Fig. 2 ). The refinement then smoothly converged to the residuals listed in Table 1 with well-behaved displacements for all sites. Calculation of the Flack parameter [18, 19] indicated twinning by inversion (caused by the translationengleiche transition from P4 2 /mnm to P4 2 nm). Finally the structure was refined as an inversion twin. The refined atomic positions for the subcell and the superstructure and the ADPs for the superstructure are given in Tables 2  and 3 , respectively.
Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247-808-666; e-mail: crysdata@fiz-karlsruhe.de, http://www.fiz-informationsdienste.de/en/DB/icsd/depot an forderung.html) on quoting the deposition number CSD-420652.
Discussion
The arsenite chloride Ce 3 OCl[AsO 3 ] 2 is isotypic with the recently reported gadolinium compound [14] . These two structures crystallize with the non-centrosymmetric space group P4 2 nm, while La 3 OCl[AsO 3 ] 2 [15] adopts the centrosymmetric space group P4 2 /mnm. Due to the lanthanide contraction, the cell parameters decrease from the lanthanum to the gadolinium compound.
The transition from a centrosymmetric to a noncentrosymmetric structure for such an ionic compound is most likely driven by geometrical effects. The cerium atoms are already slightly too small to enable the centrosymmetric variant. As emphasized in the Bärnighausen tree [20 -22] in Fig. 2 , we gain free z parameters, and the 16k O3 position splits into two eightfold sites 8d. The slight puckering then enables a similar atomic arrangement, however, with lower symmetry. The largest shift occurs for the chlorine site. Upon superstructure formation, the chlorine atom is displaced off the center of a dicapped trigonal prism formed by the cerium and arsenic atoms (Fig. 3) .
A projection of the Ce 3 OCl[AsO 3 ] 2 structure along the short unit cell axis is presented in Fig. 4 . The structure contains two striking structural motifs. The O1 atoms have tetrahedral cerium coordination, and these tetrahedra share adjacent edges, leading to infinite chains running along 1/2 0 z. The Ψ 1 -tetrahedral [AsO 3 ] 3− units coordinate to these strands via the oxygen atoms. The As-O distances range from 176 to 180 pm, similar to the data of La 3 OCl[AsO 3 ] 2 [15] and Gd 3 OCl[AsO 3 ] 2 [14] . The lone pairs of the arsenite units all point into a common channel.
Since the crystals are colorless, an ionic formula splitting (3Ce 3+ )O 2− Cl − (2AsO 3− 3 ) is adequate. The interatomic distances and coordinations lead to the bond valence sums [23] listed in Table 4 phase transition between the centrosymmetric and the non-centrosymmetric variants. Such investigations, however, can only be performed under in situ conditions, since the phase transition is of a displacive type.
